Role of a nonnative interaction in the folding of the protein G B1 domain as inferred from the conformational analysis of the alpha-helix fragment.
The role of local interactions in protein folding and stability can be investigated by the conformational analysis of protein fragments. The hydrophobic staple and Schellman motifs have been described at the N and C terminus, respectively, of protein alpha-helices. These motifs are characterized by an interaction between two hydrophobic residues, one outside the helix and one within the helix, and their importance for helix stability has been analyzed in model peptides. In the alpha-helix of the protein G B1 domain, only the Schellman motif is formed--the hydrophobic staple motif is absent despite the favourable sequence pattern. We have experimentally analyzed the solution conformation of the 19-41 fragment of protein G. This peptide comprises the helical residues and contains both the hydrophobic staple and Schellman motif sequences. In the isolated peptide in water, the hydrophobic staple motif is formed and stabilizes the helical structure as compared with a shorter peptide lacking it, but the Schellman motif is not formed. In 30% aqueous TFE, the helix is more stable than in pure water and both motifs are formed. The results suggest that the importance of each motif for the folding and stability of protein G is different. The nonnative hydrophobic staple interaction can help to nucleate the helix at the beginning of folding but has later to be disrupted. The Schellman motif, while not providing enough energy for substantial helix stabilization in the unfolded state, could be important for determining the local fold of the sequence in the context of the rest of the protein.